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Abstract 
The work studies not salted Sarmatian clays from the Central Moldova. Laboratory modeling of a long-time influence the water 
has on clays is executed. Changes of structure and properties of Sarmatian clays owing to diffusive leaching for 3 months are 
analyzed. Typification of a clays according to their resistance to flood is developed and the technique of the forecast of durability 
indicators of the clays which are exposed to flood in foundations of buildings and constructions is offered. 
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1. 1.Introduction.  
Sarmatian clays are widespread in the territory of Russia and the adjacent states. They often are foundation of 
buildings and constructions in such large cities as: Kishinev, Bendery, Tiraspol, Odessa, Kerch, etc. The numerous 
are connected with this soil landslides in the Central Moldova which consequence serious deformations of buildings 
and engineering constructions are.  Relevance of the real researches consists in the following. Industrial and 
economic development of territories inevitably involves violation of balance of components of environment. As a 
result the mode of underground waters changes, humidity of massifs of clay breeds increases, there is their flooding, 
followed soaking of soil in the bases of constructions and formation of landslides on slopes. When moistening clays 
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and long interaction with water almost all their properties change, compressibility significantly increases and 
durability decreases. Now there is no uniform standard technique of the forecast of indicators of properties of clays 
when moistening and long interaction with water, the accompanied diffusive leaching. The methods of the forecast 
of indicators of durability of clays existing now on the basis of short-term soaking in vitro cannot provide reliable 
values of indicators of specific coupling and a corner of internal friction, as not consider change of structure and 
properties of clays for an appreciable length of time interactions with water.  
Due to the above-mentioned, the purpose of work consists in, that on the basis of the analysis of structure and 
properties of Sarmatian clays, taking into account changes at diffusive leaching to develop a technique of the 
forecast of indicators of durability in the bases of the engineering constructions which are affected by underground 
waters. For achievement of this purpose tasks are formulated: an assessment of structure and physicomechanical 
properties of not salted Sarmatian clays; modeling of diffusive leaching of samples of Sarmatian clays in vitro; it is 
developed typification of Sarmatian clays on resistance to flood and the forecast of indicators of their durability. 
2. The engineering-geological assessment Sarmatian clays.   
In studying of Sarmatian clays as the bases and the bases, and also design problems on them engineering 
constructions in different years were engaged: E.A. Sorochan [1], V.G. Chunikhin [2], L.V. Peredelsky, V.P. 
Ananyev [3, 4], N.F. Petr [5, 6],  A.M. Monyushko [7, 8] etc. It was as a result established that the Sarmatian clays 
created in Sarmatian Mora's water area differ on structure and properties. In the east parts (in the territory of present 
Ciscaucasia) the salted typically sea deposits are widespread, and in the western parts (in the territory of Northern 
Black Sea Coast) lie not saltingunlimited Sarmatian clays [9, 10, 11]. In the real work not salted Sarmatian clays 
lying in the territory of the Central Moldova will be analysed. 
The material composition of Sarmatian clays is characterized by the following indicators. The maintenance of 
disperse fraction – more than 50% among which minerals hydromica and montmorillonite prevail. The ion-salt 
complex is presented by various water-soluble salts in number of no more than 0,3% that allows to carry them to not 
salted soil [12]. The size of free swelling makes 0,18 - 0,35, pressure of swelling (1,99 – 4,21)x105Pa, specific 
coupling (1,34 – 1,89)x105Pas, corner of internal friction 9,4º – 20,3gr, deformation module (144 – 205)x105Pa 
(average values). The Sarmatian clays are a regional water emphasis owing to what promote technogenic flooding 
and rise in level of underground waters. As a result their durability decreases, compressibility increases. The bearing 
ability of the clay basis decreases, on slopes landslides can be formed [13, 14]. 
3. Change of structure and properties of clays at diffusive leaching. 
Samples for studying were in vitro selected in the territory of the Central Moldova on platforms of the projected 
building of various objects. Structure, properties of soil and the chemical analysis of a water filtrate were analyzed 
in chemical laboratory of Academy of Sciences of Moldova. Bring to all colleagues promoting performance of this 
work authors the thanks. 
3.1. Research technique.  
Laboratory studying of Sarmatian clays was carried out in 3 stages. The first – definition of structure and 
properties of samples of clays in their natural bedding; the second – modeling of processes of diffusive leaching on 
special skilled and filtering installation within 3-4 months; the third – definition of structure and properties of a 
prototype after interaction with water. Were exposed to leaching samples, loaded into a ring from organic glass by 
the area 40cm ² height 2,5cm in the conditions of free swelling (without load). Conditions for continuous washing 
were created by water of the top and lower end faces of a sample of clay. Experience was carried out before 
stabilization of volume of a sample and alignment ɪɇ initial water and a filtrate with a consumption of the distilled 
water 0,125 liters per day [15, 16]. 
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3.2. Results of experiment.  
The samples of clays containing pyrites in an initial state were analyzed separately. In the table 1 the generalized 
data of experiment for mathematical selection of samples of the clays which are not containing pyrites are provided. 
Table 1. Change of some indicators of structure and properties of Sarmatian clays at diffusive leaching 
Indicators of properties Before leaching After leaching 
The natural humidity 0,23 0,44 
The number of plasticity 0,25 0,27 
The porosity, % 39,4 53,6 
The density, g/cm ³ 2,04 1,80 
The coefficient of aggregation of clay fraction 1,97 1,32 
The cutting off effort at vertical loading 0,1MPa 50.1 10W  Pa 1,31 0,67 
The specific cohesion 510c  Pa 1,32 0,39 
The corner of internal friction ĳ, deg 16,6 15,0 
 Note: Average values of indicators for the mathematical selection consisting of 20 samples are given 
 
3.3. The analysis of results and development of typification of clays on resistance to flood.  
It is possible to estimate resistance of clays to flood on change of various signs of A.M. Monyushko [8] at such 
assessment suggested to use the concept "stability coefficient" as the relation of an indicator of durability clays after 
interaction with water to the same indicator, defined before interaction with water. 3 indicators of durability which 
can be used for this purpose are allocated to them: the cutting-off effort 0.1W  at vertical loading of 0,1 MPa, specific 
coupling with and a corner of internal friction ĳ. These indicators were used by us as classification signs when 
developing typification of Sarmatian clays on resistance to flood. 4 types of clays are allocated. Interval 0.1W  made: 
with 0,3; 0,3 – 0,5; 0,5 – 0,7; > 0,7, respectively I, II, III, IV types of clays. From the least steady, to the steadiest. 
For each type of clays adjustment coefficients are calculated Ʉɫ and Ʉĳ, application which  will allow to predict 
indicators with and ĳ Sarmatian clays after their diffusive leaching for use in practice of design of the bases and 
bases. 
I type Ʉɫ = 0,22 Ʉĳ = 0,55 
II type Ʉɫ = 0,31 Ʉĳ = 0,67 
III type Ʉɫ = 0,44 Ʉĳ = 0,88 
IV type Ʉɫ = 0,74 Ʉĳ = 0,90 
4. Practical use of results researches.  
Example: As a result of engineering-geological researches on a platform the layer swelling Sarmatian clay 
without pyrites inclusions. Standard values of indicators of properties following: 
 
The natural humidity – 0,19 The limits of rolling  – 0,23 
The fluidity limits – 0,52 The number of plasticity  – 0,29 
The density, – 2,0g/cm ³        The density structure – 1,68g/cm ³ 
The specific cohesion ɫ - 0,08MPa The corner of internal friction  ĳ - 16º 
The size of free swelling on techniques [17, 18] – 0,11  
 
The platform is waterlogged with the expected rise in level of underground waters. It is required to give the 
forecast of change of indicators with and ĳ clays at their interaction with water. The problem is solved in 2 stages. 
The first - needs to be determined type of Sarmatian clays by resistance to flood, I use indicators of properties of 
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clays. It is for this purpose recommended to use a method of probabilistic analogies [19]  on the basis of developed 
by us empirical estimates of probabilities of expected factors (tab. 2): fluidity limit, natural humidity, size of free 
swelling, soil structure density, existence in pyrites clay. The probability of approach of an event pays off on widely 
known formula of Bayes and is determined by its greatest value for each of four types of clays on resistance to 
flood. In this case, the type is defined as II. Adjustment coefficients are equal: Ʉɫ = 0,31; Ʉĳ = 0,67. Standard 
values of indicators with and ĳ after long interaction with water in the bases of engineering constructions the 
following: 
Table 2. Empirical estimates of probabilities the expected factors for forecasting of resistance not salted Sarmatian clays to floodwaters 
The expected factors Types on resistance to flood 
   I II III IV 
The humidity on a limit fluidity,  
WL    more than 0,7 
0,7-0,6 
0,6-0,5 
0,5-0,4 
less than 0,4 
 
0,02 
0,04 
0,11 
0,04 
0,01 
 
0,01 
0,03 
0,17 
0,13 
0,03 
 
0,02 
0,05 
0,05 
0,08 
0,08 
 
0,01 
0,01 
0,01 
0,05 
0,05 
The natural humidity, W 
less than 0,20 
0,20-0,24 
0,24-0,28 
0,28-0,32 
more than 0,32 
 
0,05 
0,10 
0,05 
0,01 
0,01 
 
0,09 
0,18 
0,12 
0,01 
 
 
009 
0,06 
0,07 
0,01 
0,05 
 
0,03 
0,04 
0,02 
 
0,01 
The density of structure soil, dU  g/cm
3    
 less than 1,2 
1,2-1,4 
1,4-1,6 
1,6-1,8 
more than 1,8 
 
0,01 
0,04 
0,16 
0,01 
 
 
0,06 
0,28 
0,04 
 
0,01 
0,03 
0,04 
0,15 
0,04 
 
0,01 
0,02 
0,05 
0,03 
0,02 
The amount of free swelling, SWH   less than 0,04 
0,04-0,12 
0,12-0,20 
0,20-0,28 
more than 0,28  
 
 
0,02 
0,05 
0,07 
0,08 
 
 
0,13 
0,15 
0,09 
0,01 
 
 
0,08 
0,14 
0,06 
 
 
 
0,09 
0,03 
 
 
Existence pyrites  
does not contain 
contains 
 
0,05 
0,05 
 
0,15 
0,10 
 
0,25 
0,15 
 
0,05 
0,20 
Quasi priori probability 0,21 0,38 0,29 0,12 
0,08 0,31 0,025ɜɧɫ    ɆPɚ; 16 0,67 11
ɜ
ɧI
q   q  
5. Conclusion.  
The executed researches have as practical, and scientifically – methodical value also are called to promote to the 
decision the most important problem of modern geotechnics – to improvement of methods of the forecast of 
durability and stability of foundations of buildings and constructions on clay soil in the conditions of the inevitable 
flood caused by technogenic flooding. The nomenclature look "clay soil" represents a big variety of rocks various 
age and origin, and consequently characterized by various material structure and physicomechanical properties. It is 
quite natural that there cannot be a uniform technique of the forecast of their durability at long flood. Authors 
offered the vision this problem and methods of its decision. They will be very grateful in the field of geotechnics 
and a pedology who will study the present publication and will express to all experts the opinion on it.
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